
BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a production system for 
printed wiring boards. 

2. Description of the related art 

Conventionally, printed wiring boards have been produced 
generally in the f ollowing manner . A substratematerial in which 
a conductive film is formed on the surface of an insulated plate 
thereof (called "raw material") is prepared. A circuit pattern, 
solder resist and the like are formed on the raw material . After 
that, the excess portion of the rawmaterial is cut off and removed 
and then the final product, printed wiring boards, is obtained. 

The size and shape of the raw material is determined to 
be a specific size and a specific shape, and it is known as a 
"predetermined manufacturing block . " A manufacturer of printed 
wiring boards determines the layout for the final product of 
printed wiring boards on that predetermined manufacturing block. 
This work is called "panelizing . " 

During panelizing, according to the dimensions of the 
predetermined manufacturing block, the positions of a circuit 
pattern, solder resist and the like to be formed on the material 
and the cutting lines on the material for the final product and 
the like are determined. 

The result of the panelizing is reflected on a group of 
production units for use in the manufacturing process of the 
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printed wiring boards . According to the panelizing result, for 
example, an art work film for forming etching resist and solder 
resist for forming a circuit pattern is created and then, the 
setting for forming the circuit or solder resist is carried out 
in respective units for use in a circuit forming process and 
a solder resist forming process by using the created art work 
film. Further, setting for an operation based on the result 
of the panelizing is carried out in a unit for drilling the raw 
material, a punching unit, and a cutting unit . If an instruction 
for manufacturing a printed wiring board (the instruction being 
called a "charge") is given to a group of manufacturing units 
for use in the manufacturing process, the respective units 
execute manufacturing processes according to the result of the 
panelizing . 

If a large number of printed wiring boards are intended 
to be produced, a plurality of the printed wiring boards of the 
same kind are panelized in the predetermined manufacturing block 
in order to reduce the unused remaining portion of the rawmaterial 
and to obtain as large a number of the printed wiring boards 
as possible from the predetermined manufacturing block (for 
panelizing for the same kind of printed wiring boards) . 

As a special case, if multiple kinds of the printed wiring 
boards are used as parts of the same machine (for example, it 
is intended to manufacture multiple kinds of printed wiring 
boards for a TV and a portable telephone), a predetermined 
manufacturing block is panelized for each printed wiring board 
(panelizing for different shapes) in order to obtain multiple 
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kinds of the printed wiring boards from the same predetermined 
manufacturing block. 

According to the above-described conventional technology, 
an art work film is created corresponding to the result of the 
panelizing. The art work film is expensive and requires much 
attention for storage. For this reason, the content of the 
panelizing in the predetermined manufacturing block has never 
been changed according to the manufacturing request for the 
printed wiring board. 

Thus, if panelizing for the same shape is carried out in 
the predetermined manufacturing block, an art work film 
corresponding to that panelizing is created, and regardless of 
the quantity of boards requested to be manufactured, just printed 
wiring boards of a multiple of a number of those panelized are 
manufactured. For this reason, if the manufacturing quantity 
of the printed wiring boards cannot be divided evenly by the 
number of boards panelized in the predetermined manufacturing 
block according to the same shape, excessive printed wiring 
boards (called "incidental products") are generated. The 
generation of such incidental products is not favorable from 
the viewpoint of production costs and other costs for storage, 
for example . 

In recent years, with the diversification of users, the 
kinds of the printed wiring boards have been increasing and the 
life cycles of the printed wiring boards have reduced rapidly. 
Thus, the production of printed wiring boards has been changing 
from the conventional production of few kinds in large quantity 
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of each to the production of many kinds in small quantities of 
each. Accompanied by this trend, ultra-minority products, 
which are requested to be manufactured in extremely small 
quantities (1 or 2), have been generated. If, to manufacture 
this ultra-minority product, a single ultra-minority product 
is panelized in a predetermined manufacturing block, the amount 
of material which is removed and thrown away by cutting out that 
product increases, and this is not favorable from the viewpoint 
of production costs. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a 
production system for printed wiring boards capable of 
suppressing the generation of incidental products and the waste 
of material as compared to the conventional manufacturing system . 

The present invention applies the following structures 
to achieve the above object. That is, according to an aspect 
of the present invention, there is provided a manufacturing 
system for printed wiring boards comprising: a schedule data 
storage unit storing multiple manufacturing schedule data 
including the kind of printed wiring board scheduled to be 
manufactured and the manufacturing quantity thereof; a detecting 
unit detecting fractional printed wiring boards, which should 
be laid out in a single predetermined manufacturing block 
together with printed wiring boards of a different kind from 
the multiple kinds of the printed wiring boards scheduled to 
be manufactured according to multiple manufacturing schedule 
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data; a condition data storage unit storing manufacturing 
condition data for laying out the printed wiring boards of 
different kinds in a single predetermined manufacturing block; 
a dividing unit dividing the detected fractional printed wiring 
boards into multiple groups according to the manufacturing 
condition data; and a determining unit determining the 
combination of the printed wiring boards of different kinds to 
be laid out in a single predetermined manufacturing block for 
each group. 

The aforementioned detecting unit can, if the 
manufacturing quantity of the printed wiring boards of a certain 
kind cannot be divided completely by the maximum number of the 
printed wiring boards which can be laid out in a single 
predetermined manufacturing block, detect printed wiring boards 
corresponding to a number smaller than the maximum number or 
to an excess as printed wiring boards of the fraction. 

The manufacturing condition data are, for example, data 
produced by combining a manufacturing request person 1 s condition 
and a manufacturer's condition. The manufacturing request 
person's condition is, for example, shipment date. The 
manufacturer's condition is, for example, number of layers of 
the printed wiring boards. 

The present invention may further comprise: a CAD data 
creating unit creating CAD data corresponding to a combination 
determined by the determining unit; and a CAD data converting 
unit for creating CAM data or CAT data corresponding to CAD data 
created by the CAD data creating unit. The present invention 
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may still further comprise a manufacturing unit group carrying 
out the manufacturing process for the printed wiring boards, 
using the CAM data or CAT data created by the CAD data converting 
unit . 

According to another aspect of the present invention, there 
is provided a manufacturing method for printed wiring boards 
comprising the steps of : readingmultiple manufacturing schedule 
data including the kind of printed wiring board scheduled to 
be manufactured and the manufacturing quantity thereof; 
detecting the fractional printed wiring boards which should be 
laid out in a single predetermined manufacturing block together 
with the printed wiring boards of a different kind from the 
multiple kinds of the printed wiring boards scheduled to be 
manufactured, according to multiple manufacturing schedule 
data; reading manufacturing condition data for laying out the 
printed wiring boards of different kinds in a single 
predetermined manufacturing block; dividing the detected 
fraction printed wiring boards into multiple groups according 
to the manufacturing condition data; and determining a 
combination of the printed wiring boards of different kinds to 
be laid out in a single predetermined manufacturing block for 
each group. 

According to still another aspect of the present invention, 
there is provided a computer-readable recording medium for 
recording a computer program for making a computer carry out 
the steps of: reading multiple manufacturing schedule data 
including the kind of printed wiring boards scheduled to be 
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manufactured and the manufacturing quantity thereof; detecting 
the fractional printed wiring boards which should be laid out 
in a single predetermined manufacturing block together with 
printed wiring boards of a different kind from the multiple kinds 
of the printed wiring boards scheduled to be manufactured, 
according to multiple manufacturing schedule data; reading 
manufacturing condition data for laying out the printed wiring 
boards of different kinds in a single predetermined manuf acturing 
block; dividing the detected fractional printed wiring boards 
into multiple groups according to the manufacturing condition 
data; and determining a combination of the printed wiring boards 
of different kinds to be laid out in a single predetermined 
manufacturing block for each group. 

According to the manufacturing system for the printed 
wiring boards of the present invention, it is possible to suppress 
the generation of incidental products and the waste of material 
as compared to a conventional manufacturing system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig . 1 is an explanatory diagram of a manufacturing process 
for printed wiring board; 

Fig . 2 is a configuration diagram of a manufacturing system 
for the printed wiring boards; 

Fig. 3 is a partial configuration diagram of a production 
control system; 

Fig . 4 is a diagram showing an example of an order remainder 

list; 
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Fig. 5 is a functional block diagram of PAS system; 
Fig. 6 is a flow chart showing processing by a production 
control system; 

Fig. 7 is an explanatory diagram of fraction processing; 
Fig. 8 is a flow chart showing grouping processing; 
Fig. 9 is an explanatory diagram for pairing processing; 
Fig. 10 is a flow chart showing processing by a PAS system; 

and 

Fig. 11 is an explanatory diagram for disposing by a PAS 
system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, the preferred embodiments of the present 
invention will be described with reference to the accompanying 
drawings. 

[Manufacturing process for printed wiring board] 

First, the manufacturing process for the printed wiring 
boards according to the embodiment of the present invention will 
be described . Fig . 1 is an explanatory diagram showing an example 
of the manufacturing process for the printed wiring boards. 

In the manufacturing process for the printed wiring boards , 
first of all, copper-clad laminate for an internal layer circuit 
(hereinafter referred to as a "substrate" or "board") is prepared. 
Next, a conductor pattern for the internal layer circuit is formed 
on this board (internal layer circuit forming process : step SI). 
Next, an inspection for short-circuits or breaks in wires in 
the internal layer circuit is carried out (auto optical 
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inspection (AOI) : stepS2) . Then, the internal inspection (step 

53) is carried out. 

Next, the boards in which the internal layer circuits are 
formed are combined and laminated (lamination process: step 

54) . Next, a through hole is formed in the laminated boards 
(drilling process: step S5) . Next, the laminated boards are 
plated with copper and respective internal layer circuits are 
connected by the conductors (copper plating process: step S6) . 
Next, a conductor pattern for an outer layer circuit is formed 
on a single surface or both surfaces of the laminated boards 
(outer layer circuit forming process: step S7) . After that, 
AOI (step S8) and intermediate inspection (step S9) are carried 
out . 

Next, a solder resist is formed on the surface of the 
laminated boards in which an outer layer circuit is formed ( solder 
resist forming process: step S10) . Next, marks, such as 
characters or symbols, are printed on the formed solder resist 
(marking process: step Sll) . After that, the laminated board 
is incised (NC V cut process: S12) and individual pieces are 
cut out from the laminated board along an outline of the printed 
wiring board (NC router process: step S13) . 

After that, a wire logic test (flying prover: step S14) 
is carried out and then, a final test (step S15) is executed. 
If the final test is cleared, a multi-layer printed wiring board 
is completed and shipped as a product. 

According to this embodiment, in the above described 
internal layer circuit forming process (step SI) and the outer 
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layer circuit forming process (step S7) , photo-setting optical 
sensitive film is laminated on the board and a laser beam is 
irradiated on this optically sensitive film according to computer 
aided manufacturing (CAM) data indicating a conductor pattern 
so as to form an etching resist. 

Further, in the solder resist forming process (step S10) , 
in accordance with the CAM data indicating a pattern of the solder 
resist, a laser beam is irradiated onto the photo-hardening 
optically sensitive film so as to form a shielding mask. Then, 
the photo-hardening solder resist material coated on the 
laminated board is exposed using this shielding mask. 

In the marking process (step Sll) , a laser beam is 
irradiated onto photo-hardening marking ink coated on the 
laminated board according to the CAM data, so that the marking 
ink corresponding to a place desired to leave is hardened. 

As described above, in the manufacturing process of this 
embodiment, the use of the art work film is excluded from the 
internal layer circuit forming process (step SI), the outer layer 
circuit forming process (step S7), the solder resist forming 
process S10 and the marking process (step Sll) . 

Meanwhile, an inventor of the present invention calls a 
method for drawing a conductor pattern, a solder resist pattern 
and a marking pattern for a circuit directly using the CAM data 
without using the art work film "DDI (data direct image)." 
[Production system for printed wiring board] 

Next, a production system for carrying out the above 
manufacturing process for printed wiring boards will be described 
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Fig. 2 is an explanatory diagram of the production system. As 
shown in Fig. 2, the production system comprises production 
control system A, PAS system B and manufacturing unit group C. 
<Production control system> 

The production control system A is general-purpose 
computer such as work station . Fig . 3 is a block diagram showing 
major part of the production control system A. In Fig. 3, the 
production control system A comprises CPU 31 and recording medium 
32. The CPU 31 realizes multiple functions by carrying out a 
production control program. 

For example, the CPU 31 makes up a schedule for 
manufacturing the printed wiring boards and panelizing the final 
product with respect to the predetermined manufacturing block 
according to the result of this scheduling. Then, the CPU 31 
controls the operations of the PAS system B and the manufacturing 
unit group C according to the result of the panelizing. 

Further, the CPU 31 monitors the production condition at 
the manufacturing unit group C by receiving data (production 
condition data) concerning the production condition of 
respective apparatuses 11-19 of the manufacturing unit group 
C. By giving an instruction to the PAS system B according to 
this monitoring result, the CPU 31 controls the operations of 
the PAS system B and the manufacturing unit group C. 

The recording medium 32 is comprised of a RAM, a hard disk, 
magnetic tape and the like. The recording medium 32 holds a 
production control program to be executed by the CPU 31 and is 
used as a working region of the CPU 31. 
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The recording medium 32 holds a panelizing drawing data 
library 34, a single piece drawing number data library 35, an 
order remainder list 36, customer filter (panelize) condition 
data 37, and manufacturer filter (panelize) condition data 38 
as a data group used in the CPU 31. 

The panelizing data library 34 holds plural kinds of 
predetermined manufacturing data for the printed wiring boards 
and home position data (panelize home position data) for the 
final products of the printed wiring boards to be laid out in 
the predetermined manufacturing block (see Fig. 11(A) ) . The 
predetermined manuf acturing block data is created corresponding 
to an outline of the internal layer circuit copper clad laminate 
as material for the printed wiring board. 

The single piece drawing number data library 35 holds final 
product data for multiple kinds of printed wiring boards (see 
Fig. 11 (B) ) . The final product data are graphic data indicating 
the configuration (layer structure including the number of layers , 
circuit pattern, solder resist pattern and the like) of the final 
product of the printed wiring boards. Drawing numbers are 
allocated to each final product data in order to specify the 
kind of the printed wiring boards and the CPU 31 controls the 
final product data using this drawing number. 

Meanwhile, the panelizing drawing data and final product 
data are CAD data created by a CAD system (not shown) depending 
on the manufacturing request from the customer. The created 
CAD data is supplied by the CAD system to the production control 
system A and recorded in the recording medium 32 . 
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Fig. 4 is an explanatory diagram showing an example of 
order remainder list 36. The order remainder list 36 stores 
multiple pieces of records comprising drawing number , production 
quantity, order reception date, shipment date and remarks 
regarding the printed wiring boards requested to be manufactured 
by the customer. 

The record is stored each time when the printed wiring 
board is ordered, and if a final product is shipped to meet a 
request, a corresponding record is deleted from the order 
remainder list 36 . If a defect is contained in the manufactured 
printed wiring board and the printed wiring board is produced 
newly, a record concerning that reproduced printed wiring board 
is stored. For example, a record of item 1 in Fig. 4 indicates 
a record concerning a printed wiring board to be reproduced. 

Returning to Fig. 3, the customer filter condition data 
37 refers to data indicating the customer condition for including 
a printed wiring board in a certain group, if multiple kinds 
of printed wiring boards to be panelized in different ways should 
be classified into multiple groups (grouping processing) . 

The customer filter conditions include, for example: 

(1) shipment date; and 

(2) parts to be mounted by customers (customer 1 s handling 
date) . 

The customer filter conditions (1) and (2) are used independently 
or combined as required. 

The manufacturer filter condition data 38 is data 
indicating the manufacturer's condition for incorporating a 
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printed wiring board in one of predetermined groups when the 
grouping process about the printed wiring board is carried out. 
The manufacturer filter conditions include, for example: 

(1) the number of layers in the printed wiring board; 

(2) a panelizing drawing (outline drawing); 

(3) the presence or absence of ZO (impedance control) ; 

(4) a V cut; 

(5) the drill diameter (inner diameter of through hole) ; 

(6) the specification for destination; 

(7) scaling; 

(8) the presence or absence of solder coat; and 

(9) the AOI condition. 

According to this embodiment, an independent manufacturer 
filter condition is (1) the number of layers in the printed wiring 
board. Other conditions (2) -(9) are combined with condition 

(1) as required. For example, if it is intended to lay out 
multiple kinds of printed wiring boards having the same outline 
on a single predetermined manufacturing block, the 
above-described pahelize drawing (outline drawing) (condition 

(2) ) is incorporated into the manufacturer filter condition. 

If the multiple kinds of the printed wiring boards to be 
manufactured are all single-layer printed wiring boards, the 
conditions (2) -(9) or a combination thereof are used as the 
manufacturer filter condition. 
<PAS system> 

The PAS system B is a computer for generating computer 
aided manufacturing (CAM) data or computer aided testing (CAT) 
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data from computer aided design (CAD) data concerning the printed 
wiring boards to be manufactured. Fig. 5 is a functional block 
diagram of the PAS system B, and the PAS system B comprises a 
disposing processing unit 41, a data converting unit 42 and a 
memory 43. 

Thedisposingprocessingunit 41 disposes the f inalproduct 
data into the panelize data according to an instruction from 
the production control system A (CPU 31) (see Fig. 11 (C) ) . The 
data converting unit 42 converts corresponding CAD data to CAM 
data or CAT data following the result of processing the disposing 
processing unit 41. 

The memory 43 accumulates the CAM data and CAT data obtained 
by the disposing processing unit 41 and the data converting unit 
42. The CAM data and CAT data accumulated in the memory 43 are 
supplied to the manufacturing unit group C according to an 
instruction from the production control system A or to a request 
from the manufacturing unit group C. 

The disposing processing unit 41 and data converting unit 
42 are functions which are achieved when a program is carried 
out by a CPU (not shown) composing the PAS system B. 
Manufacturing unit group> 

Returning to Fig. 2, the manufacturing unit group C carries 
out the manufacturing process shown in Fig. 2 according to the 
CAD data, CAM data or CAT data supplied from the PAS system B. 
Meanwhile, Fig. 2 shows only manufacturing units which are 
operated based on the CAD data, CAM data or CAT data from the 
PAS system B. 
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More specifically, Fig. 2 shows an internal layer circuit 
forming unit 11 for carrying out an internal layer circuit forming 
process (step SI), an internal layer inspecting unit 12 for 
carrying out AOI (step S2) , a drilling unit 13 for carrying out 
the drilling process (step S5) , an outer layer circuit forming 
unit 14 for carrying out an outer layer circuit forming process 
(step S7) and an outer layer inspecting unit 15 for carrying 
out an AOI (step S8) . 

Further, Fig. 2 shows a solder resist (SR) forming unit 
16 for carrying out a solder resist forming process (step S10) , 
a marking unit 17 for carrying out a marking process (step Sll) , 
an outline processing unit 18 for carrying out an NCV cut process 
(step S12) and an NC router process (step S13) and a wire logic 
testing unit 19 for carrying out a flying prover (step S14) . 

Buffer memories 21-29 are provided between the respective 
units 11-19 and the PAS system B. The respective buff er memories 
21-2 9 accumulate the CAM data and the CAT data supplied from 
the PAS system B. 

[Processing by production control system] 

Next, the processing by the production control system A 
will be described. The processing by the production control 
system A is achieved when the CPU 31 shown in Fig. 3 carries 
out the production control program recorded in the recording 
medium 32. 

Fig. 6 is a flow chart showing the processing of the 
production control systemA. The CPU 31 of the production control 
system A carries out the processing shown in Fig. 6 each time 
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when a schedule for manufacturing the printed wiring board is 
made, for example. 

First, the CPU 31 reads out the order remainder list 36 
stored in the recording medium (not shown) (step S101) . Next, 
the production control system A sorts multiple records stored 
in the order remainder list 3 6 in the order of shipment date 
(step S102) . 

Next, the CPU 31 carries out fraction processing (step 
S103) . That is, the CPU 31 reads out panelizing drawing 
(predetermined manufacturing block) data corresponding to a 
desired drawing number from the panelize data library 34, and 
at the same time, reads out final product data corresponding 
to a desired drawing number from the single piece drawing number 
data library 35. Subsequently, the CPU 31 lays out the final 
product on a panelizing drawing according to the quantity for 
manufacturing . 

For example, if the fraction processing is carried out 
for the order remainder list 36 shown in Fig. 4, a panelizing 
drawing (predetermined manufacturing block) corresponds to a 
drawing number "E320-1234-T567/01 . " At this time, when four 
pieces of the final products having the drawing number 
"E320-1234-T567/01" can be laid out on the panelizing drawing, 
two, which is obtained as the remainder for a quantity of 10 
of the drawing number "E320-1234-T567/01" (which is divided by 
4), is the fraction as shown in Fig. 7. 

As a result, of the 10 pieces of the drawing number 
"E320-1234-T567/01, " eight pieces are determined to be 
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manufactured according to the same panelizing, in which four 
pieces are to be created, and the processing proceeds to step 
S106. On the other hand, two pieces of drawing number 
"E32 0-12 34-T5 67/01, " as the fraction, are sub j ected to a grouping 
(filter) process at step S104. 

The CPU 31 applies a remainder produced when the number 
for manufacturing is divided by a number of the pieces which 
can be panelized according to the same shape in the predetermined 
manufacturing block as a fraction. Thereby, the CPU 31 
classifies printed wiring boards tobemanuf actured as fractional 
or non-fractional. Then, the non-fractional printed wiring 
boards are panelized as the same shape in the predetermined 
manufacturing block. Further, the CPU 31 handles printed wiring 
boards whose manufacturing quantity is smaller than a total 
number of pieces which can be panelized in a predetermined 
manufacturing block according to the same shape as fractions, 
also. Further, if the order remainder list 36 includes a record 
about ultra minority printed wiring boards , whose manufacturing 
quantity is 1 or 2 , the CPU 31 handles those ultra-minority printed 
wiring boards as fractions. 

In step S104, the CPU 31 carries out a subroutine for 
grouping processing. Fig. 8 is a flow chart showing the 
sub-routine for grouping processing. As shown in Fig. 8, the 
CPU 31 includes a printed wiring board which satisfies the 
customer filter condition (YES in step S201) and satisfies the 
manufacturer filter condition (YES in step S202) in any of group 
Xn(n-1,2, ...,n) (stepS203). For example, the CPU 31 includes 
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printed wiring boards having the same shipment date and m layers 
(m = 1, 2, . . . , m) in different groups. 

On the contrary, if it is determined that a certain printed 
wiring board cannot be panelized together with the other printed 
wiring boards in the processing of steps S201 and S202 (pairing 
is impossible) , the printed wiring board determined in such a 
way is not included in any group and then is panelized as a single 
piece in the predetermined manufacturing block (single-piece 
panelizing) and then, the processing proceeds to step S106. 

If the grouping is completed for all the printed wiring 
boards determined to be fractions in this way, the sub-routine 
of the grouping processing is finished, and then the processing 
proceeds to step S105. 

In step SI 05, the CPU 31 carries out the pairing processing . 
That is, the CPU 31 lays out final product data for printed wiring 
boards grouped in step S104, belonging to each group XI, X2, . . . , 
Xn in predetermined panelizing data. Consequently, as shown 
in Fig. 8, multiple kinds of the printed wiring boards are 
panelized in the predetermined manufacturing block. 

InstepS106, a lot number (management number ) is allocated 
to all panelizing data in which panelizing for the same shape, 
panelizing for variable different shapes or panelizing for a 
single piece is carried out. The lot number contains the 
following information as absolutely necessary information: 

a: predetermined sizes (size of outline, thickness); 

b: panelizing drawing number (definition of panelizing 
home position and the like) ; 
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c: disposition of the final product on the panelizing 
drawing; and 

d: the key word for drawing number master access (the key 
word for accessing to the panelizing data library 34 
and single-part drawing number data library 35) . 

According to this embodiment, multiple systems for the 
lot number are prepared depending on the panelizing method 
(panelizing for the same shape, panelizing for variable different 
shapes, or panelizing for a single piece) so that by recognizing 
the lot number, the panelizing method can be recognized. 

In step S107, the CPU 31 supplies a lot number allocated 
to each predetermined manufacturing block to the PAS system B 
as a creation instruction for the CAM data/CAT data corresponding 
to a panelizing result. 

In this way, each time when scheduling the manufacturing 
of printed wiring boards is carried out, the production control 
system A carries out fraction processing so as to detect a printed 
wiring board (including ultra-minority products) corresponding 
to the fraction. After that, panelizing for different shapes 
is carried out for the printed wiring board corresponding to 
the fraction by grouping processing and pairing processing. 

The content (pairing) for this panelizing for different 
shapes changes depending on the content of the order remainder 
list 36 for use in scheduling. Thus, the inventor of the present 
invention calls the method for panelizing for different shapes 
"panelizing for variable different shapes. " 
[Processing by PAS system] 
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Next, the processing by the PAS system B will be described 
with reference to Fig. 5. The disposing processing unit 41 of 
the PAS system B receives lot numbers corresponding to the 
panelizing data from the production control system A as an 
instruction for disposition. Then, the PAS system B carries 
out processing following the flow chart of Fig. 10. 

That is, the disposing processing unit 41 of the PAS system 
B picks out a lot number in the order of shipment . date (step 
S301) . Subsequently, the disposing processing unit 41 accesses 
the panelizing data library 34 and single piece drawing number 
data library 35 using a key word contained in the lot number 
so as to read out panelizing data and final product data 
corresponding to that lot number (step S302) . 

For example, if the lot number corresponds to panelizing 
data for panelizing for variable different shapes, panelizing 
data corresponding to this lot number (see Fig. 11 (A) ) and final 
product data (see Fig. 11(B)) about multiple kinds of printed 
wiring boards, which are to be panelized in this panelizing 
drawing (predetermined manufacturing block) according to 
different shapes, are read out. 

Next, the disposing processing unit 41 puts each final 
product data in the panelizing data (step S303) . At this time, 
each final product data is laid out in such a condition that 
a home position thereof coincides with a panelizing home position 
set up in the panelizing data (see Fig. 11 (C) ) . Consequently, 
CAD data corresponding to the lot number are created. 

Next, the data converting unit 42 receives the CAD data 
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from the disposing processing unit 41 and converts these CAD 
data to CAM data or CAT data (step S304) . That is, the CAM data 
and CAT data for use in each process of the manufacturing unit 
group C are produced from the CAD data. 

After that, the data converting unit 42 produces the CAM 
data and CAT data corresponding to a lot number and accumulates 
the CAM data and CAT data in the memory 43 (step S305) . 

After that, whether or not all lot numbers received from 
the production control system A are subjected to processing by 
the disposing processing unit 41 and data converting unit 42 
is determined (step S306) . At this time, if the processing is 
not carried out, the processing is returned to step S301, and 
if the processing is carried out, the processing by the PAS system 
B shown in Fig. 11 is terminated. 

In this manner, the CAM data and CAT data about lot numbers 
corresponding to panelizing for the same shape, panelizing for 
variable different shapes and panelizing for a single piece are 
created and then accumulated in the memory 43. 
[Processing by manufacturing unit group] 

Next, processing and operation of the respective 
apparatuses 21-29 of the manufacturing unit group C will be 
described . 

<Internal layer circuit forming unit> 

A buffer 21 of the internal layer circuit forming unit 
11 accumulates at least one of CAM data for forming an internal 
layer circuit, which is held by the memory 43 of the PAS system 
B, and a lot number corresponding to each of the CAM data. Each 
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of the CAM data includes data about conductor patterns in the 
internal layer circuit. 

For example, if a board coated with photo-setting optically 
sensitive film is disposed at a predetermined position through 
a manufacturing line, the internal layer circuit forming unit 
11 detects a lot number attached to the board. The internal 
layer circuit forming unit 11 reads out the CAM data corresponding 
to the detected lot number from the buffer 21 . Then, the internal 
layer circuit forming unit 11 irradiates the optically sensitive 
film with a laser beam by raster scanning or vector scanning 
according to the read out CAM data so as to draw a conductor 
pattern for the internal layer circuit. 

As a result, if a portion of the optically sensitive film 
irradiated with the laser beam is hardened and then developed, 
only the hardened portion (positive pattern) is left. The 
remaining portion is used as an etching resist. After that, 
patterning material is etched according to the etching resist 
and then, the etching resist is removed . In this way, a conductor 
pattern for the internal layer circuit is formed. 
<Internal layer inspecting unit> 

A buffer 22 of the internal layer inspecting unit 12 
accumulates at least one of CAT data for inspecting an internal 
layer circuit, which is held by the memory 4 3 of the PAS system 
B, and a lot number corresponding to each of the CAT data. Each 
of the CAT data includes data for a conductor pattern formed 
in the internal layer circuit forming process in the step SI. 

For example, if a board passing the internal layer circuit 
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process (step SI) is transported through the manufacturing line, 
the internal layer inspecting unit 12 detects a lot number 
attached to the board . After that, the internal layer inspecting 
unit 12 scans a conductor pattern of the board, reads out the 
CAT data corresponding to the detected lot number from the buffer 
22 and carries out pattern matching. Thereby, inspection for 
breaks or short-circuits of the internal layer circuit is carried 
out . 

<Drilling unit> 

A buffer 23 of the drilling unit 13 accumulates at least 
one of CAM data for drilling held by the memory 43 of the PAS 
system B and a lot number corresponding to each of the CAM data. 
Each of the CAM data includes data regarding drilling position 
for a through hole in the board and drill diameter. 

For example, if a board (laminated board) passing the 
lamination process (step S4) of the manufacturing line is 
disposed at a predetermined position, the drilling unit 13 
detects a lot number attached to the laminated board . The drilling 
unit 13 reads out the CAM data corresponding to the detected 
lot number from the buffer 23. After that, the drilling unit 

13 forms at least one of through holes having a predetermined 
diameter at a predetermined position of the board according to 
the read out CAM data. 

<Outer layer circuit forming unit> 

A buffer 24 of the internal layer circuit forming unit 

14 accumulates at least one of CAM data for forming an outer 
layer circuit, which is held by the memory 43 of the PAS system 
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B, and a lot number corresponding to each of the CAM data. Each 
of the CAM data includes data regarding a conductor pattern of 
the outer layer circuit. 

The outer layer circuit forming unit 14 forms an etching 
resist according to the same method that the internal layer 
circuit forming unit 11 uses. After that, etching is carried 
out according to the etching resist and the etching resist is 
removed so as to form the conductor pattern of the outer layer 
circuit . 

<Outer layer inspecting unit> 

A buffer 25 of the outer layer inspecting unit 15 
accumulates at least one of CAT data for inspecting an outer 
layer circuit, which is held by the memory 43 of the PAS system 
B, and a lot number corresponding to each of the CAT data. Each 
of the CAT data includes data regarding conductor patterns formed 
in the outer layer circuit forming process in step S7 . 

When a laminated board in which the outer layer circuit 
is formed is transported through the manufacturing line, the 
outer layer inspecting unit 15 detects a lot number attached 
to the laminated board . The outer layer inspecting unit 15 carries 
out pattern matching by scanning the conductor pattern of the 
outer layer circuit and reading out the CAT data corresponding 
to the detected lot number from the buffer 25. Consequently, 
inspection for breaking or short-circuits of the outer layer 
circuit is carried out. 
<Solder resist (SR) forming unit> 

A buffer 26 of the SR forming unit 16 accumulates at least 
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one of CAM data for forming the solder resist, which is held 
by the memory 43 of the PAS systemB, and a lot number corresponding 
to each of the CAM data. Each of the CAM data includes data 
regarding solder resist pattern covering the outer layer circuit . 

When a laminated board passing the outer layer inspection 
is transported through the manufacturing line, the SR forming 
unit 16 detects a lot number attached to the board and covers 
the surface of the laminated board with photo-setting optically 
sensitive film. Subsequently, the SR forming unit 16 reads out 
the CAM data corresponding to the detected lot number from the 
buffer 26 and irradiates with a laser beam according to the read 
out CAM data (for drawing a SR pattern) . 

Then, a portion irradiated with a laser beam of the 
optically sensitive film is hardened and made able to absorb 
ultraviolet rays. Using this optically sensitive film as a 
shielding mask, the laminated board coated with ultraviolet 
curing SR material on the surface is subjected to ultraviolet 
ray exposure processing. Then, a portion of the SR material 
irradiated with ultraviolet rays is hardened and, if developed, 
only the portion irradiated with ultraviolet rays is left. In 
this manner, the solder resist is formed. 
<Marking unit> 

A buffer 27 of the marking unit 17 accumulates at least 
one of CAM data for marking, which is held by the memory 4 3 of 
the PAS system B, and a lot number corresponding to each of the 
CAM data. Each of the CAM data includes data corresponding to 
a pattern (a marking pattern) of characters and symbols printed 



on a laminated board by marking. 

When a laminated board passing the SR forming process (step 
S10) is transported through the manufacturing line, the marking 
unit 27 detects a lot number attached to the transported laminated 
board. Subsequently, the marking unit 27 coats a predetermined 
position on the surface of the laminated board with photo-setting 
marking ink, reads out the CAM data corresponding to the detected 
lot number from the buffer 27 and irradiates it with a laser 
beam according to the CAM data (for drawing a marking pattern) . 
Then, the portion of the marking ink irradiated with the laser 
beam is hardened. After that, if developing processing is 
carried out, only the portion irradiated with laser beam is left, 
so that marking on the laminated board is completed. 
<Outline processing unit> 

The outline processing unit 18 contains a V cut unit and 
router . Abuf fer 2 8 of the outline processing unit 18 accumulates 
V cut data held by the memory 43, CAM data for cutting individual 
pieces by the router and lot numbers corresponding to these. 
The CAM data includes XY coordinate data indicating a V cut 
position relative to the laminated board and XY coordinate data 
indicating a cutting position relative to the laminated board. 

If a laminated board is disposed at a predetermined 
position through the manufacturing line, the V cut unit reads 
out CAM data corresponding to the lot number attached to the 
laminated board from the buffer 28 and incises the laminated 
board according to these CAM data. Consequently, cutting lines 
are made in the final product to separate it into multiple 
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individual pieces as required by the customer. 

If a laminated board is disposed at a predetermined 
position through the manufacturing line, CAM data corresponding 
to a lot number attached to the laminated board are read out 
from the buffer 28 and a single piece or multiple pieces are 
cut out from the laminated board according to these CAM data. 
Consequently, a single piece or multiple pieces of laminated 
boards having an outline of its final product are obtained. 
<Wire logic testing unit> 

A buffer 29 of the wire logic testing unit 19 accumulates 
CAT data for a flying prover (step S14) held by the memory 43 
and corresponding to a lot number. The CAT data includes wire 
logic master data, open/short check data and the like. 

If individual pieces cut out by the router are transported 
through the manufacturing line, the lot numbers attached to the 
individual pieces are detected in the wire logic testing unit 
19 and CAT data corresponding to each lot number are read out 
from the buffer 29 and a wire logic test for each of the individual 
pieces is carried out according to the CAT data. 
[Operation of production system] 

Next, an example of the operation of the entire production 
system for the printed wiring board will be described. 
<First example of operation> 

If a start instruction for manufacturing is inputted into 
the production control system A, the processing shown in Fig. 
6 is carried out by the production control systemA . Consequently, 
panelizing data (panelizing for the same kind, panelizing for 
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variable different shapes, panelizing for single piece) are 
prepared corresponding to the content of the order remainder 
list 36 and then, a lot number is allocated to each of the 
panelizing data. 

After that, if each lot number is supplied to the PAS system 
B, the PAS system B creates the CAM data and CAT data corresponding 
to each lot number and accumulates them in the memory 43. 

After that, the PAS system B accumulates the CAM data and 
CAT data corresponding to a certain lot number in the respective 
buffers 21-29 of the manufacturing unit group C according to 
a predetermined manufacturing order. 

As a result, the respective apparatuses 11-19 come to store 
the CAM data and CAT data corresponding to the printed wiring 
board before the manufacturing process for the printed wiring 
board is started. 

After that, when a board (a laminated board or individual 
pieces) provided with a lot number is transported through the 
manufacturing line, the respective units 11-19 of the 
manufacturing unit group C read out the CAM data and CAT data 
corresponding to that lot number from the buffer and carry out 
each process using the read out CAM data or CAT data. 

Each of units 11-19, unless corresponding CAM data or CAT 
data are accumulated in the buffer at this time, requests to 
add the corresponding data to the PAS system B. The PAS system 
B supplies the corresponding data to corresponding buffer to 
meet the request. 

After that, the CAM data and CAT data accumulated in the 
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memory 43 and buffers 21-29 are deleted when a process using 
the CAT data or CAM data is terminated or the entire process 
corresponding to a lot number is terminated. A deletion timing 
for the CAM data and CAT data held by the memory 43 and buffers 
21-29 can be set up appropriately by a manager of the production 
system. 

<Second example of operation> 

The second example of operation is the same as the first 
example of operation until CAM/CAT data corresponding to a lot 
number are accumulated in the memory 43 of the PAS system B. 
After that, CAM data corresponding to a certain lot number are 
supplied to the internal layer circuit forming unit 11 (buffer 
21) so as to carry out the internal layer circuit forming process 
SI. 

At this time, the production control system A monitors 
the formation of the internal layer circuit by the internal layer 
circuit forming unit 11. Before a board in which the internal 
layer circuit is formed first reaches the internal layer 
inspecting unit 12 through the manufacturing line, the CAT data 
for internal layer inspection corresponding to the corresponding 
lot number are accumulated in the buffer 22 . If the board reaches 
the internal layer inspecting unit 12, internal layer inspection 
is carried out using the CAT data accumulated in the buffer 22. 

In this manner, the production control system A monitors 
the process of each of apparatuses 11-19 of the manufacturing 
unit group C and supplies the corresponding CAM data and CAT 
data to a buffer of an apparatus corresponding to next process 
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before material passing a certain process reaches next process . 

At this time, when the production control system A gives 
an instruction to the PAS system B, the corresponding CAM data 
and CAT data are supplied from the memory 43 to the buffer. The 
units corresponding to the buffer may hold the CAM data or CAT 
data or alternatively , a processing unit or inspection unit of 
the manufacturing unit group C may request the PAS system B to 
supply the corresponding CAM data or CAT data and receive that 
supply according to the instruction from the production control 
system A. 

Although in the above described example of operation, the 
processing shown in Fig . 6 is carried out when a start instruction 
for manufacturing is inputted into the production control system 
A, the start timing of the processing of Fig. 6 can be set up 
appropriately by a manager of the production system. 
[Operation of the embodiment] 

According to the embodiment of the present invention, the 
production control system A carries out the processing shown 
in Fig. 6 at a predetermined timing (when the manufacturing 
process of each day starts) to divide the printed wiring boards 
scheduled to be manufactured at that point in time into 
non-fractional and fractional categories. 

Then, the non-fractional printed wiring boards are 
panelized in groups of the same shape and the fractional printed 
wiring boards are grouped depending on manufacturing conditions 
thereof (customer filter condition and manufacturer filter 
condition) , so that the printed wiring boards belonging to each 
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group are panelized (pairing) in groups of different shapes in 
a predetermined manufacturing block. 

Consequently, panelizing of the printed wiring boards is 
carried out without the generation of an incidental product. 
Therefore, wastes due to the generation of incidental products 
can be prevented. Further, because the ultra-minority products 
are treated as a fractional printed wiring board and panelized 
in groups of different shapes, it is possible to suppress the 
generation of such an incidental product or waste of material 
accompanied by the production of the ultra minority products. 
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